GPER in CAFs regulates hypoxia-driven breast cancer invasion in a CTGF-dependent manner.
Recent advances indicate that cancer‑associated fibroblasts (CAFs) play a key role in cancer progression by contributing to invasion, metastasis and angiogenesis. Solid tumors often experience low oxygen tension environments, which induce gene expression changes and biological features leading to poor outcomes. The G-protein estrogen receptor (GPER) exhibits a stimulatory role in diverse types of cancer cells and in CAFs under hypoxic conditions. We investigated the role of CAFs and hypoxia in breast cancer aggressiveness, and examined the effect of GPER in CAFs on hypoxia-driven breast cancer progression. The results showed that hypoxia upregulated HIF-1α, GPER and α-SMA expression in CAFs, and induced the secretion of Interleukin-6 (IL-6), vascular endothelial growth factor (VEGF) and connective tissue growth factor (CTGF) in CAFs. However, GPER silencing abrogated the above hypoxia-driven cytokine expression in CAFs. Moreover, knockdown of GPER in CAFs suppressed breast cancer cell invasion induced by CAF conditioned media (CM). Furthermore, GPER silencing in CAFs inhibited hypoxia-increased CTGF expression in CAFs and breast cancer cells cultured with CM from CAFs under hypoxic conditions. In addition, CTGF is responsible for the observed effects of GPER on CAFs activation and breast cancer invasion. Our findings further extend the molecular mechanisms through which the tumor microenvironment may contribute to cancer progression.